Hepatic ischemia-reperfusion increases circulating bone marrow-derived progenitor cells and tumor growth in a mouse model of colorectal liver metastases.
Hepatic pedicle clamping is often required to reduce blood loss and transfusion during liver resection. However, the question remains whether use of hepatic pedicle clamping promotes tumor growth. Endothelial progenitor cells (EPCs) are mobilized from bone marrow in response to tissue ischemia, which allows neovascularization of ischemic tissue. It has been suggested that EPCs are involved in tumor progression. We hypothesized that hepatic ischemia reperfusion (I/R)-induced mobilization of EPCs could enhance growth of microscopic tumor, therefore promoting liver metastasis in a mouse model of colorectal cancer. We used mouse models of hepatic I/R and hind limb ischemia. For comparison, we studied mice that underwent limb ischemia as positive controls of EPC mobilization. At day 0, we divided 40 mice into four groups: hepatic I/R, hind limb ischemia, combined hepatic I/R and hind limb ischemia, and control (sham midline incision laparotomy). At day 2, we induced liver metastasis in all mice by injecting CT-26 cells into the spleen. Time-dependent circulating EPCs were determined by flow cytometry. We evaluated liver metastasis and microvascular density on day 21. The number of circulating progenitor cells increased rapidly in the ischemic groups compared with the control group. Hepatic I/R significantly increased tumor outgrowth compared with the control group. Increased tumor growth was associated with enhanced CD31-positive microvascular density in liver tissue. Hepatic I/R leads to mobilization of bone marrow-derived EPCs and enhanced intra-hepatic angiogenesis, which is associated with increased tumor burden in an animal model of colorectal liver metastasis.